my own experience goes, the latter condition is much less frequently a cause of disease than has been stated by some writers. In fact, excluding examples of gross organic disease or malformation, I cannot recall a case in which excision of any portion of the bowel was necessary in order to remove a possible source of toxiemia.
my own experience goes, the latter condition is much less frequently a cause of disease than has been stated by some writers. In fact, excluding examples of gross organic disease or malformation, I cannot recall a case in which excision of any portion of the bowel was necessary in order to remove a possible source of toxiemia.
The present situation may be briefly summarized by stating that the most frequent sites of focal infection are to be found in the head, in the diverticula of the alimentary canal, and in the genito-urinary organs. The bacteria commonly concerned in these infections are nearly all micrococci: streptococci of various strains, staphylococci, pneumococci and gonococci. To these may be added the colon bacillus and other members of the same group, and, on occasion, various other bacteria may play a part. The maladies which are most likely to result by the direct mechanical conveyance of bacteria from a focal sepsis are infections of the skin, alimentary canal and respiratory passages. ilalmic infection or subinfection and toxins conveyed by the blood may cause septicaemia, malignant endocarditis, secondary and pernicious analmia, acute and chronic arthritis, neuritis, fibrositis, certain diseases of the skin, and occasionally inflammation of either secretory, incretory, or excretory glands.
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Focal sepsis as it is met with in the throat, nose and ear, has so many and farreaching possibilities as a factor in disease, that in the preparation of my remarks I have found it necessary to exclude its acute manifestations as well as those which may result from the direct spread of infection into regions in the immediate neighbourhood of the primary focus, so that if one may be allowed to amend the official title in order to meet the limitations of my own contribution, it would read, " Chronic focal sepsis in the throat, nose, and ear, as a factor in disease." GENERAL CONSIDERATIONS. The paths by which organisms and their toxins reach their destination may be direct or indirect. From the regions which we are about to consider, the infective elements may be inhaled directly into the lower air-passages and bring about lesions in the larynx, trachea, bronchi and lungs, or be swallowed and cause morbid conditions in the gastro-intestinal tract.
Indirectly, they may travel by the bload-stream or lymphatics and produce a distal manifestation in any organ or tissue of the body for none would seem to be exempt.
THE THROAT. Let us consider the faucial tonsils, which are the most frequent foci of sepsis in the throat, and it will save time and repetition if we agree that what is true of those glands applies with equal force to the other constituents of Waldeyer's ring, which includes the lymphoid tissue of the naso-pharynx and the so-called "lingual tonsils." From a clinical point of view, I regard as a septic tonsil one subject to more or less frequent attacks of varying degrees of inflammation and associated with some enlargement of its corresponding cervical gland behind the angle of the jaw.
A further statement would be that the mere size of the tonsils is of little clinical 7 significance unless, as is often the case in children, they produce symptoms of obstruction. Finally, emphasis would be laid on the fact that small, fibrous, septic and buried tonsils, frequently hidden behind purple-red faucial pillars, are those which are particularly liable to give rise to serious systemic symptoms. If we put the same question to a pathologist, the answer might be: " A tonsil is of pathological significance when one or more of its crypts contain an excess of polymorphonuclear cells, or when these are found making their way between the epithelial cells which line the crypts." The mere presence of bacteria in those recesses is no evidence of disease, but if and when such organisms pass through the epithelium into the lymphoid follicles of the gland, then morbid conditions may arise productive of local or systemic symptoms. He might also state that the small plugs of epithelial debris which can generally be squeezed from a tonsillar crypt have no pathological significance although they may be of importance in that they provide a suitable medium for bacterial growth. Only when this assumes such a proportion as to destroy the normal epithelium and induces excessive polymorphonuclear migration will the portal be thrown open to invasion of the lymphoid tissue by the organisms and their toxins.
Dr. G. B. Wood, of Philadelphia, from whose work on the subject I am quoting, says it is very important that we should realize the possibility of soluble toxins being absorbed from the tonsil directly into the blood-stream and producing systemic disturbances without a preliminary involvement of the lymph-nodes. The intense septic intoxication which occurs so early in acute tonsillitis can only thus be explained. Bacteria, on the other hand, are probably removed entirely by way of the lymph vessels. Of course, in many instances both channels of infection are open in a varying degree at one and the same time, and the clinical picture will differ in relation to the virulence of the organism and the resistance of the host.
Turning now to the clinical evidence in support of the role played by focal sepsis of the throat in disease, I will take a common example familiar to you all, and one which illustrates a mild toxaemia.
In October, 1919, a patient consulted me because of " occasional sore throats and slight feverish attacks." She was easily tired by slight exertion, and an unusual amount of sleep did not refresh her. She was anemic, the tonsils were septic, and the glands behind the angles of the jaw were enlarged and slightly tender on pressure. The tonsils were enucleated. In Decemnber, 1925, the patient wrote to me about another matter and took occasion to say: "I never knew what it was to be really well until you removed my tonsils six years ago." I thinik it reasonable to assume that her general symptoms were due to a chronic and mild septic intoxication from the tonsillar foci, and that previous to the operation such a patient would be liable to a more definite manifestation of disease as a result of getting wet through, from an attack of influenza, or from some severe mental or physical shock.
One does not always get such a good result as I have just quoted, and some reasons for this will be offered for your consideration later on.
At the other end of the scale we have examples of the more serious effects of tonsillar sepsis. Poynton, in his lucid contribution to the discussion on " Rheumatic Infection in Childhood " (British ]lledical Joutrnal, October 31, 1925) analysed 1,108 cases of primary attacks of acute rheumatism in children, and states that a great number of these cases developed along the following lines: (1) sore throat, arthritis, and morbus cordis, and (2) those beginning with chorea, and often with morbus cordis also.
Amongst other statements he made are the following:-"I believe the tonsils to be an imnportant site of infection. I hold that the successful removal of unhealthy tonsils is a valuable prophylactic step if, undeterred by exceptions, we view the problem on broad lines." At the same meeting Dr. R. W. Miller gave some statistics which strongly supported these, views.
While on the subject of heart symptoms I will record a case of chronic tachyeardia (120 per mmin.) in a boy, aged 12, from whom, after a week's rest in bed, septic tonsils were removed. Within ten days the pulse-rate became normal and has remained so for three years.
I have also seen a few cases of chorea which have quickly recovered after enucleation of septic tonsils, but as chorea tends to get well spontaneously, it would not be wise to conclude that my few cases were of the post ergo propter order.
Much interest has been directed to the relationship between focal sepsis and arthritis, fibrositis, myositis and other so-called " rheumatic infections." It would be possible to instance many cases in which the earlier types of these affections have been cured by the complete removal of septic tonsils. My friend, Mr. Mollison, of Guy's Hospital, has published his experiences to this same effect.
The most favourable cases seem to be those in which the distal affections appeared at the same time or shortly after an attack of sore throat or tonsillitis, and have been aggravated by subsequent attacks.
PULMONARY SYMPTOMS.
The influence of such infective foci in the production of bronchial catarrh and bronchitis is perhaps most noticeable in children, if we may judge by their frequency and the rapidity with which they often disappear when the chronic foci of infection have been removed from the throat and naso-pharynx.
In later years the cumulative effect of a chronic toxaemia of tonsillar origin seems to produce symptoms suggestive of anaphylaxis, such as vasomotor rhinitis, asthma, urticaria, &c.
GASTRO-INTESTINAL LESIONS.
The swallowing of septic material exuded' from the tonsil crypts may be responsible for symptoms referred to the gastro-intestinal tract, but in my experience such distal manifestations are of more frequent occurrence when the focus is of dental or nasal sinus origin. Possibly this may be due to the fact that much larger quantities of pus are discharged from the teeth and nasal sinuses than from the tonsils. Your opinions as to this distinction would be welcome.
Presumably the relatively small amount of material derived from a septic tonsil can be destroyed by the acid gastric juice of a healthy stomach, but we must not depend too much on its bactericidal power, for, as Dr. William Hunter has pointed out, there is a limit to its power of destroying such organisms when they arrive in increased and continuous amounts. Smithies (quoted by Charles Mayo) examined the gastric extracts of 2,406 individuals with " stomach complaints" and showed that irrespective of the acidity of the extracts, bacteria in many forms were present in 87 per cent.
If the organisms escape destruction in the stomach they may infect lower regions in the gastro-intestinal tract, such as the appendix, and thus add supplementary foci of general infection.
This should be borne in mind when removal of a primary focus in the throat or paranasal sinuses has failed to produce a cure or improvement of any distal manifestation, e.g., symptoms of chronic toxemia, arthritis, neuritis, &c.
OPHTHALMIC DISEASE. It would be interesting to hear opinions which bear on the relationship between intrinsic lesions of the eye, such as iritis, irido-cyclitis, keratitis punctata, vitreous opacities, &c., and chronic septic tonsillitis. My own experience on this point is too small to be of much value.
RENAL DISEASE.
Of subinfection of the kidney as a sequel of chronic sepsis in the tonsils, paranasal sinuses, or in the ears, I have had little experience, but the association of acute tonsillitis and nephritis is by no means infrequent, although I am not prepared to state whether both are evidences of the same general infection or whether the kidnev lesion is in the nature of a tonsillar subinfection.
One must look to the bacteriologists for information as to the organisms responsible for the milder as well as the more severe distal lesions of focal sepsis, and why certain of them appear to have a predilection for particular tissues.
As far as my experience and reading go, the tonsils are an active breeding ground for the Streptococcus hlemolyticu4s and viridacts, which are found in myositic, arthritic, or cardiac manifestations, while less virulent types are found in the milder forms of general toxaemia. THE PARANASAL OR ACCESSORY SINUSES OF THE NOSE.
The general considerations which apply to focal sepsis in the tonsil or any other region of the body apply with equal force to the paranasal sinuses. But I would like to make a few statements of a general nature with regard to infection of nasal origin. It is only within the last ten to fifteen years that septic conditions of these air cells have been proved to be by no means infrequent in young children. The symptoms are almost identical with those met with in diseased conditions of tonsils and adenoids, and the removal of these lymphoid structures will cure some 90 per cent. of the co-existing sinus infection without any other local treatment.
But when symptoms such as nasal discharge, obstruction, sneezing, cervical adenitis, antemia, general lassitude, and mild evening pyrexia persist after removal of tonsils and adenoids, then the physician should insist on a skilled examination (including radiography) of the paranasal sinuses.
In my experience the most frequent distal manifestations of these infections in children are general symptoms of mild toxaemia, a slight and otherwise obscure evening pyrexia, the so-called " growing pains," polyarthritis, bronchial and asthmatic symptoms. In young adults the clinical picture will often resemble that of pulmonary tuberculosis. Of cardiac complications I have seen little, and should like to hear the experience of others on this point.
In adults, and especially when more than one sinus is septic, it is obvious that a large quantity of purulent material will be swallowed in the course of a day if we bear in mind that an average maxillary sinus will hold from 16-18 c.c. of fluid. It is not surprising that indigestion and stomach complaints are more common than in chronic septic tonsillitis. In other instances a general cachexia simulating that of malignant disease may be noticed, and may be regarded as due to toxaemia. I have referred already to the inability of the stomach to deal with a continuous and unlimited amount of swallowed infective material. The entry of this into the lower air passages is a frequent cause of chronic laryngitis, in which there is a l)articular tendency to irritation and swelling of the interarytenoid fold.
Bronchial catarrh and chronic bronchitis will often find their explanation in a septic accessory nasal sinus. S. T. Darling 1 is of opinion that lobar pneumonia is often a direct subinfection from such a source, and his post-mortem investigation of the nasal sinuses in a series of fatal cases of pneumonia would seem to substantiate his view. In 91 per cent. of these, old standing pneumococcal infection of the air cells was found! Until the last year or two one had found little reference in medical literature to the relationship between sinusitis and bronchiectasis. Some evidence of this nexus obtains in a contribution by Dr. James Adam, of Glasgow, and publisbed in the Journal of Laryngology and Otoloqy, March 1925. As you are aware, a patient with bronchiectasis is liable to cerebral abscess, and in Eagleton's work on " Brain Abscess" he states that the frontal lobe is most frequently affected. It is, therefore, particularly interesting to note that in Dr. Adam's five cases of bronchiectasis associated with nasal suppuration, two of them died from brain abscess. The natural question we should ask would be: "Is the cerebral lesion due to nasal infection or to pulmonary metastasis ?" Perhaps some of you can throw further light on these matters. In any case it is obvious that tbe obtruding symptoms of bronchiectasis should not lead the physician to forget the possible factor of nasal sepsis. I have seen a few instances of chronic inyocardial lesions quickly relieved by treatment of the nasal sinuses, but cannot recall any instances of acute cardiac involvement which appeared to be of this origin.
It is within the experience of most rhinologists to have seen many cases in which the constant absorption of toxins from the paranasal sinuses has brought about such anaphylactic symptoms as have already been referred to in the case of the tonsils.
The nervous system is peculiarly liable to suffer from the effects of chronic toxaemia. Headache in the supra-orbital, frontal, or occipital regions is an almost constant symptom of sinus affection, and its distribution tends to vary with the particular sinus involved. Migraine and neuralgia of the branches of the second division of the fifth nerve are common in empyema of the maxillary antrum. Sciatica and peripheral neuritis are frequent results of paranasal sinus infection. As to its baneful effects on the central nervous system and the psychoses the evidence is overwhelming, and I cannot do better than refer you to what has been written on the subject by Dr. Watson-Williams in the Semon Lecture which he delivered last November.1 ORBITAL COMMU-NICATIONS. The limitation of time prevents me from discussing the relationship between sepsis of the paranasal sinuses and intra-ocular inflammations. I have frequently heard patients make the voluntary statement that their " eyesight seems to have improved" after the cure of a sinus infection.
Some seven or eight years ago a man whose life was rendered unbearable by frequent attacks of iritis was referred to me. All the nasal sinuses on the same side were in a state of chronic suppuration. I opened and drained them, and precipitated the most acute attack he had ever had, but he has never been troubled since.
Retrobulbar neuritis as a subinfection from the nasal sinuses was discussed here last month.
Ophthalmic surgeons appeared to doubt the relationship, because the tendency of the neuritis is to subside spontaneously or with general treatment. Journ., 1925, ii, 916. of cases of sinus sepsis which come before the nasal surgeons. To the patient the arthritis, neuritis, indigestion, or other troubles are the source of anxiety, and often no mention is made of, and no question asked as to symptoms referable to the upper air passages. From such disjointed observations as I have brought before you, the need for early detection and removal of foci of sepsis will be obvious.
But prevention is better than cure, and to this end we shall all be in agreement that the Education Act of 1921 is one of the greatest pieces of social legislation ever enacted. For it makes it the duty of municipal authorities to give skilled care and attention to the health of children in the Council Schools. So that in so far as diseases of the teeth, throat and upper air passages are concerned, a large area liable to foci of infection should be under frequent supervision. It is impossible to overestimate what this may mean in the prevention of maimed hearts, crippled limbs, deafness, and chronic suppurative otorrhoea with its attendant and serious complications.
In what has been said as to the role played by septic foci in the throat, nose and ear, I hope that you will not blame me if the views expressed appear to be too dogmatic. With a time-limit restriction, bare statements have to be made which often contain only half truths.
In conclusion, I will state how the whole question appears to me. We have an overwhelming mass of evidence which proves that focal sepsis is a factor-possibly the predominant factor-in certain diseases and that the nidus of infection should be completely removed as the first item in treatment unless there are considerations wvhich demand delay. At the least such treatment will remove one burden from those organs and tissues the function of which it is to combat infective organisms and their toxins. On the other hand, we all know that some distal manifestations of a focal sepsis disappear not only when the source of infection remains untouched, but even when no treatment of any kind, local or general, has been accorded them.
An equally and perhaps more frequent experience is that only a partial improvement follows removal of the primary focus. This is sometimes due to the fact that others have been overlooked, e.g. in a case of arthritis suppuration in one or more of the nasal sinuses may be cured, but a gastro intestinal, gall-bladder, appendix, prostate, or utero-vaginal source of sepsis may remain. Even in the absence of such secondary sources the removal of the primary focus may fail to do more than relieve a distal subinfection until the diet of the patient is carefully regulated, or massage, change of air, a sun cure, spa treatment, or even endocrine therapy, may quickly bring about further improvement or perhaps a cure.
Finally, there remain those cases which progress from bad to worse in spite of any or every form of treatment, and we can only stand by and relieve symptoms as they arise. Surely such experiences prove that even if we regard focal sepsis as a predominant factor in certain diseases, it is not the only one on which we should rivet our attention.
If this view be correct one deduction is obvious, viz., the need of a closer co-operation between physicians, surgeons, specialists, biochemists, bacteriologists, and pathologists-in fact all who by their training and experience can add to the common knowledge of disease processes as they affect the human being, that most complicated mechanism in this most wonderful world.
Mr. F. W. BRODERICK (Bournemouth).
I am asked to deal with this matter from the standpoint of dental sepsis, but I think that several of the points that I wish to raise will be applicable to chronic sepsis in other parts of the body.
The mosti noticeable thing from the point of view of the practising dentist,
